introDuCtion
Corn is one of the major commodity crops as a source of carbohydrates and it is the second after rice that was instrumental in the trade of agricultural products both nationally and internationally. In addition as a material consumption, corn is also very instrumental in the feed and food industries that require the biggest supply than for immediate consumption. Domestic corn demand for animal feed is estimated at more than 55% of the total national production, while food consumption is only about 30%, and the remainder to other industrial needs and seeds (MOA, 2007) . Corn demand especially for industrial and animal feed continues to increase every year. The rate of increase in demand for corn for the food industry is increased by 3% per year, while for animal feed increased by 5.78% per year (Ministry of Agriculture, 2015) . Government took a corn imports to cover the needs of the ever-increasing demand. The rate of increase in imports of corn in the years 2011-2015 has reached 15.56% per year (BPS, 2016) . The root cause of unmet demand in the country is for the national corn productivity which is still low while the demand is huge. Low productivity due to the present corn cultivation is still done manually by using human power in all farming activities. It is of course very different from the corn-producing countries in the world that have implemented mechanization technology in the production process. Mechanization technology is the introduction and development of agriculture by using engine technology in all forms to increase production capacity (Azogu, 2009) . Mada (2013) and Dixit et al. (2014) states that mechanization technology can reduce labor costs, increase production and improve work efficiency. Some problems in implementing technology mechanization are low output prices, a huge investment, lack of land ownership, and the lack of policies in agricultural production (Taiwo and Kumi, 2015) .
One of the businesses that began implementing mechanization technology in the cultivation of corn is PT XYZ. PT XYZ is a company engaged in agriculture which looks at corn as a business opportunity that has the advantage to be developed. In the development of the corn business, PT XYZ using the machine in all farming activities ranging from land preparation to harvest. Farming activities by PT XYZ included in the high mechanization. According to Marie et al. (2011) , mechanization is divided into four levels: 1) Mechanization lower is aquaculture activities entirely done by humans or assistance animal, 2) Medium mechanization is a farming activities using a combination of agricultural machinery with human labor, 3) High mechanization is where all aquaculture activities carried out with the use of agricultural machinery which is operated by human beings, 4) full mechanization is all aquaculture activities carried out with the use of agricultural machinery with the help of software or robots.
An innovation made by PT XYZ is a new thing in the cultivation of corn in Indonesia because until now there are still no business operators who apply the full mechanization in the cultivation process of corn. Capital and large investment are constraint for businesses to conduct such kind of business while until the selling price corn is still unstable in Indonesia. Therefore it is necessary for competitiveness analysis to determine the condition of the competitiveness and viability corn farming business with mechanization technology. XYZ competitiveness needs to be compared with the competitiveness of corn cultivation manually as practiced by farmers. This is because 90% of corn cultivation in Indonesia is still done manually by the farmer. According to Tambunan (2013) , competitiveness is the ability of a business to be able to improve its position in the same market.
One method of analysis of competitiveness is Policy Analysis Matrix (PAM). PAM is an effective analytical tool to see the impact of government policy and market distortions of the competitiveness of the commodity from the cultivation, processing and marketing (Monke and Pearson, 1989 Objectives to be achieved through this research were to determine the conditions of competitiveness of corn cultivation that is done in mechanization and manually and determine the effect of government policy on competitiveness of corn cultivation in mechanization and manually.
MetHoDS
This research was conducted in two locations to compare the competitiveness of agribusiness corn in mechanization and manually. Location of the study was observed in the process of agribusiness corn mechanization is one of the cornfields owned by PT. XYZ in the village of BatuPutih, District Talisayan, Berau district, East Kalimantan. Land that has been planted with corn is 200 ha. While the study site for the observation of corn agribusiness manually performed in Demak, Central Java. Selection of the Demak regency as sampling sites manually corn cultivation due Demak has characteristics similar to the land field sites in Berau, besides this district also has a harvest period equal to Berau. The study was conducted in January 2016 to May 2016.
The data used in this study are primary data and secondary data. Primary data is used to analyze the competitiveness of the cultivation of corn manually performed by farmers in Demak, Central Java. This data is obtained by dividing the questionnaire and in-depth interviews with farmers in Demak, Central Java. While the secondary data is used to analyze the competitiveness of the cultivation of corn mechanization obtained from production budget and cash flow during the second cropping production in 2015 that is in November 2015 and February 2016. Some of the steps being taken in analyzing the competitiveness of corn cultivation with PAM method are as follows: 1) Identifying the complete input allocation of corn-based farming of mechanization and manual. 2) Determining the shadow prices of the input and output corn-based agribusiness of mechanization and manual. 3) Choosing the tradable costs that cost prevailing in the world market and domestic costs that are costs that apply to the domestic market. 4) Calculating based acceptance of cultivation of corn mechanization and manual. 5) Calculating and analyzing a wide range of indicators produced by PAM.
the determination of shadow price
The shadow price is the price occurs in perfect competition and equilibrium (Monke and Pearson, 1989) . Acquisition of shadow price in the market is done with the adjustment to the prevailing market price. Some of the prices required in determining the shadow price of which is the price of Free On Board (FOB) that the prices used to determine the price of commodities that had been exported and the price of Cost Insurance Freight (CIF) is the price used to determine the price of the commodity prices are usually imported. These prices will be recalculated with the influence of subsidies, taxes, minimum wage and others.
Price Shadow Output
Shadow price of output to be used is output prices prevailing on the free market. If the output is used export commodities, the commodity price will be determined based on the FOB price. Whereas if the output used is imported commodities, the price used is the price CIF. Pipil dried corn prices as commodity investigated using CIF prices, because until now corn is a commodity imported. CIF prices for corn dry pipil obtained by dividing the number of imported corn dry pipil for one year at a total cost of its imports are then multiplied by the value of the rupiah during 2015. So the shadow price obtained for pipil dried corn output is Rp2,860 per kg. Inputs used in corn-based agribusiness mechanization are divided into two production facilities and farm tools. Production inputs include seeds, fertilizers NPK, Urea fertilizer, and pesticides. Farm tools are in the form of farm machines.
Seeds that are used as one of the inputs of production facilities using hybrid seeds are imported, so as to determine the shadow price of seeds using CIF price limit is multiplied by the cost of transport and the exchange rate. So the shadow price for maize seed is Rp38,142 per kg. The shadow price of NPK and urea using CIF price limit multiplied by SER its last plus transport costs. Shadow prices for NPK and urea respectively is Rp5,794 and Rp4,244 per kg. Price pesticides used in this study were taken from the price prevailing at the sites. This is due to the drug trade that has been left to the market, so there are no subsidies for pesticides while the price on the international level as well not exists. Other inputs used in corn-based agribusiness mechanization are agricultural machinery used in the production process. Agricultural machinery used consists of a tractor, planter, fertilizing machines, spray machines and harvesting machinery. The whole machine used is an imported commodity, so the limit price used is the price CIF limit multiplied by the exchange rate and cost of transportation.
The shadow price of labor Labor costs for each region is determined based on the minimum wage applicable at the time of the study. The pricing of labor shadow price that is used is private prices are reduced by the unemployment rate in each region. The shadow price of labor prevailing in Berau is USD94,905 per day while for Demak its labor shadow price is USD39,979 per day.
Price Shadow Values Currencies
Shadow price value of the exchange rate is the price of domestic currency in relation to foreign currencies which occurred at the market exchange rate at competitive of perfect conditions. One approach to calculate the price of the shadow exchange rate is the shadow price should be at a level equilibrium exchange rate. Balance occurs when the hedged all money market and subsidies to exports and imports eliminated. Equilibrium exchange rate can be approximated premises using Standard Conversion Factor (SCF) as a correction factor to the official exchange rate applicable. SER value calculation results in 2015 amounted to USD13,625. The allocation of domestic costs are costs that cannot be traded on the international market, while foreign cost is the cost of inputs that are traded in the international market (Monke, 1989 Source: Input costs of production XYZ (2015) and BPS (2010) Allocation of cost of production by foreign and domestic components for the cultivation of corn manually also refers to the input-output tables BPS 2010. The cost allocation to domestic and foreign corn cultivation manually is shown in 
analysis of Competitiveness
The results of the analysis of competitiveness by the PAM method are shown in Table Matrix PAM.
In the PAM matrix, will be obtained private price that is the price actually paid by businesses and the social prevailing prices on the world market. Private prices issued by the business is the price that has been affected by the implementation of policies such as subsidies and tax policies, while the social price is the price that comes from the manufacturer before it is affected by the implementation of the policy.
Comparative and competitive advantages demonstrate the competitiveness of farming. Comparative advantage in PAM is indicated by the DCR, while the competitive advantage represented by the value PCR. 
Where: Private Cost Ratio (PCR) = C / (A-B) Domestic Resource Cost Ratio (DRC) = G / (E-F)

Comparative and Competitive advantage analysis
Private Cost Ratio (PCR)
PCR value is the value used to determine how much the amount of output can be issued to pay for the entire cost of inputs that have been used and remain under competitive conditions. If a farm is able to minimize the PCR value, then the farm will get the maximum benefit. The maximum benefit is obtained by minimizing the cost of domestic factors. If the value of PCR <1 then it can be said that the farm has a competitive advantage because it has the ability to finance domestic factors in private and these capabilities can be increased (Kurniawan, 2008) .
Domestic Cost Ratio (DCR)
The ability of a farm to finance domestic factors on the price of reflection can be seen from the DCR owned by the farm. If the value obtained DCR> 1 then we can say farming is judged not to be able to survive without government intervention, so it would be better if import than producing their own. Contrary if the DCR <1 then we can say farm production system is more efficient and have competitiveness in the international market so rated commodity that has a chance to be exported (Kurniawan, 2008) . This research is expected to provide information on the corn-based agribusiness mechanization technology to the public and can also provide recommendations for companies to continuously improve competitiveness owned.
The framework that will be performed in this study is using the Policy Analysis Matrix (PAM). The framework in this study is illustrated by Figure 1 .
reSultS
Competitiveness of Corn Cultivation Mechanized Vs. Manual
Competitiveness of a farm is shown through comparative and competitive advantages of the farming business. The results of the analysis of competitiveness cultivation of corn mechanization and manually using the PAM. DRC owned mechanized cultivation worth <1 that is equal to 0.54 so that it can be said that the farm has a comparative capabilities. Corn mechanization of farming has a comparative advantage because at social prices produce one unit of added value of 0.54 units. This shows that the cultivation of corn mechanization can survive and develop without the intervention of government policy. Beside having a comparative advantage, the farm also has a competitive advantage because it has a value of PCR <1 that is equal to 0.50. It is not much different from the research that has been done before concluding that corn farming in Sumbawa has a competitive advantage and comparative value and PCR DRC = 0.39 = 0.25 (Nurwahidah et al. 2015) . The smaller the value of DRC a farm then the farm has a comparative advantage are higher. Farming has a comparative advantage shows that farming has been efficient when seen utilization of domestic resources available if it is produced domestically (Maharani et al. 2014 ).
In contrast to what happened in the cultivation of corn mechanization, cultivation of corn manually does not have a comparative advantage. It is seen from the DRC value that is more than one. In other words, the cultivation of corn manually is unable to finance their domestic factors at social prices without any intervention from the government. This is due to limited capital owned by farmers, so they tend not be able to finance the cost of production in the absence of government policy in the form of subsidies for fertilizer and seed. However, although it has no comparative advantage, manually corn cultivation has shown a competitive advantage with the PCR value of 0.738. This means that to produce one unit of the necessary domestic factor costs amounted to 0.738 units.
Manual corn cultivation can have comparative and competitive advantages, if there is need for government intervention in the form of agricultural policies adopted by governments. The policies are applied, among others, import policy, subsidy policy, and financial policy. The policies that have been implemented by the government proved to be a positive influence on the cultivation of corn manually. This is evidenced by the provision of subsidies in the form of seed and fertilizer subsidies to farmers, thus removing the input costs below the cost should be. With this input cost reduction, the income of farmers will increase. The increase in revenues is of course to be followed by increased profits, so we can say the implementation the policy can improve the competitiveness of the manual corn cultivation.
effect of government policy towards Competitiveness in Corn Cultivation
The government's policy on corn imports set out in the regulations the Minister of Trade No. 20 / M-DAG / PER / 3/2016 on corn imports that only allows the State Logistics Agency (Bulog) as a corn importer in Indonesia. So there is a limit to the number of importers who want to buy imported corn. Suryana (2014) also mentioned that in order to protect the falling price of corn at the farmer as a result of imports, the government imposed import corn duty of 5% according to the Minister of Finance Regulation No. 591/2004. Other regulations that affect the output of maize in Indonesia is the Minister of Agriculture of the Republic of Indonesia Number 57 / PERMENTAN / Pk.110 / 11/2015 on the Entry and Feed Ingredients Plant Origin to and from the territory of the Republic of Indonesia. Under this rule is written terms of the quality of feed ingredients of plant origin (one of which was corn) to be imported into Indonesia. Other policy related to the output corn is dry pipil Indonesian Minister of Finance Regulation No. 224 / PMK.04 / 2015 which regulates the number of quotas of goods imported into the Country Indonesia. Farmers in Indonesia also facilitated in terms of supply of fertilizers. The Indonesian Government implement the Minister of Agriculture of the Republic of Indonesia Number 60 / Permentan / SR.310 / 2015 on the use of subsidized fertilizer meant for farmers involved in the farmer groups, is not a company engaged in agriculture. According to Hermawan et al. (2011) , the purpose of the fertilizer subsidy is to ensure availability of fertilizers, increased food production, increase farmers' income, and employment. Competitive advantage of both on the mechanized or manual corn cultivation is worth less than its comparative advantage. This is thought to be caused due to the production corn in Indonesia is lower compared to corn production in other countries. Statistical data FAOSTAT mention that the national corn production in Indonesia in 2015 was 19,387,022 tons, while the United States as the world's largest maize producer has a production of 273,820,066 tons. World corn production in 2015 is shown in Figure 3 . Competitive advantage in the cultivation of corn manually lower than a competitive advantage in the cultivation of corn mechanization (XYZ = 0.459 and farmers = 0.73). It is seen from lower private costs incurred by PT XYZ to produce its product than the private costs incurred by the respondent farmers to produce their products.
Managerial implication
The results showed that corn cultivation is done by PT XYZ competitive. This owe to the application of technology to increase corn production. As written Adekola and Akinyemi (2014); Zangeneh and Banaeian (2014) and Rehman et al. (2016) that one solution is to increase corn production mechanization implementing technology in the cultivation process starting from land preparation, planting, harvesting and post-harvest. In addition to the amount of production, competitiveness that is owned by the cultivation of corn mechanization is also caused by the application output by government policy. This policy is considered to be very influential for all actors, both corn farming mechanization and manual in Indonesia. Output policy is applied in the form of corn import policy. With this policy, corn farming actors get higher revenues than in the absence of the policy.
ConCluSionS anD reCoMMenDationS
Conclusions
It can be concluded that the mechanized corn cultivation have competitive power so that the business is feasible to be developed. It is seen from the DRC and PCRbased agribusiness corn mechanization level values less than one are 0.54 and 0.50. Unlike the case with corn cultivation is mechanized, the cultivation of corn manually shows only a competitive advantage but does not have a comparative advantage. This difference can be seen from the PCR value of 0.74 and a manual cultivation DRC rely more than one that is equal to 1.02. The figure shows the manual cultivation can only survive with the intervention of the government. In contrast, the cultivation of corn XYZ can survive and continue to be developed without any help from the government. Output policy is a policy of the most influential for corn cultivation either mechanized or manual. Under the policy, corn farmers can receive a better selling price than in the absence of the policy. Corn production countries World corn production countries (million tons) recommendations Several attempts may be takes to increase profits, among others: the efficient use of agricultural machinery, professional workforce efficiency, as well as improving the work of agricultural machinery in accordance with the engine capacity. Research of Hermawan (2011) says that by improving the design of the machine tool can improve the performance of agricultural planting and fertilizing corn.Meanwhile, to improve the competitiveness of corn cultivation can be done manually by improving farm management corn in farmers' groups in an integrated and efficient. As the results of Sumarno et al. (2015) which states that farmers who do Implementation of Integrated Crop Management (ICM) have higher productivity than non PTT farmer groups. Future is expected the government can pay more attention to the farm mechanization such as the provision of working capital loans, the development of agricultural research centers based mechanization, and the construction of post-harvest facilities corn such as corn dryer factory which is easily accessible for farmers (Adamade and Jackson, 2014; Syu'aib, 2016; Abdulquadri and Mohammed, 2012) . The government also should encourage manufacturers of agricultural machinery locally in the procurement and use of agricultural machinery that is affordable for farmers (Setiawan et al. 2006 ) it has begun to be applied in the country of Nigeria (Akinbamowo, 2013) . As did the Chinese state in meeting their food needs with the application of agricultural mechanization in the cultivation process ).
